A novel role for Fanconi anemia (FA) pathway effector protein FANCD2 in cell cycle progression of untransformed primary human cells.
Fanconi Anemia (FA) is a cancer-susceptibility syndrome characterized by cellular sensitivity to DNA inter-strand cross-link (ICL)-inducing agents. The Fanconia Anemia D2 (FANCD2) protein is implicated in repair of various forms of DNA damage including ICLs. Studies with replicating extracts from Xenopus eggs indicate a role for FANCD2 in processing and repair of DNA replication-associated double stranded breaks (DSB). We have investigated the role of FANCD2 in cell cycle progression of cultured human cells. Similar to Xenopus cell-free extracts, we show that chromatin association of FANCD2 in human cells is coupled to ongoing DNA replication. siRNA depletion experiments demonstrate that FANCD2 is necessary for efficient DNA synthesis. However, in contrast with Xenopus extracts, FANCD2-deficiency does not elicit a DNA damage response, and does not affect the elongation phase of DNA synthesis, suggesting that FANCD2 is dispensable for repair of replication-associated DNA damage. Using synchronized cultures of primary untransformed human dermal fibroblasts we demonstrate that FANCD2 is necessary for efficient initiation of DNA synthesis. Taken together, our results suggest a novel role for the FA pathway in regulation of DNA synthesis and cell cycle progression. Inefficient DNA replication may contribute to the genome instability and cancer-propensity of FA patients.